Abrin-a A chain expressed as soluble form in Escherichia coli from a PCR-synthesized gene is catalytically and functionally active.
Abrin-a A chain (ABRaA) is a potent plant toxin, which possesses N-glycosylase activity toward eukaryotic 28S rRNA, and may have potential use in cancer therapy. To improve levels of expression in Escherichia coli, the gene encoding ABRaA was optimized by replacing rare codons with high-frequency ones, and synthesized using two-step PCR. The optimized ABRaA was cloned into the pET-His vector, and highly expressed in cytoplasm of E. coli. The yield of the purified recombinant (r) ABRaA proteins was up to 80 mg/l of induced culture. The rABRaA was one-step purified to homogeneity and its RNA-N-glycosylase ability to inhibit protein biosynthesis in a cell-free system and to depurinate 28S rRNA in rat liver ribosomes was demonstrated in vitro. The MTT assay showed that it also had a killing effect on human hepatoma cell line SMMC-7721 and myeloma cell line Sp2/0. For the first time, ABRaA expressed as soluble form in E. coli from a PCR-synthesized gene is catalytically and functionally active.